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APPLICATION 
FOR 

UNITED STATES LETTERS PATENT 



TITLE: ELEMENT SUBSTRATE AND LIGHT-EMITTING DEVICE 

APPLICANT: MITSUAKI OSAME, AYA ANZAI, YU YAMAZAKI AND 

RYOTA FUKUMOTO 



1 

mmm 



&<> *wmm\zte^xmt}tm=i-te. m^tz\^mmz^xm^.tmm^ 

ZM^ZMffrLXteV. OLED (Organic Light Emitting Diode) FED (Field 
Emission Display) lCfflt%t>*LTl^MIMMO« : ? 1 ;TSS^(»^ai0 : f-)^^^ 

mtm^CDl O-Cfc-SOLED (Organic Light Emitting Diode) I*. M^lMx.^ 
<tT?^^^^;U5^^-t2>X(Electroluminescence)^#t)*t^ffi^^5fe*t*4^^-^ 
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%.iz % -mttu§£ittmw(Dwm<Dmf&t*<Dmmiz^xmm\zmBA-tz> 0 m7 

m^lOZt. fg3fc^703££WLTU&o X>r^>^fflh^>vX^700(i. >f- 
10 ^(i|g»lfflh7>vX^701 COy-Wcfgg!£;h.Tl^„ !EKlfflh^>vX^701 J*. 

v-x*<«3i^706ic^^ti.r*5y,KU'<>A<^§^^703a)^fcm^^ 

TL^o ^§3t0 : i L 7O3<7>^(i^fSl«^7O7|cm^ttr^^o ^«f^702(* 
!E»lfflH^>vX*701<D>r-H<hy-^ 

15 ;h/Cfcy.5lMC«f£M£^LTlv5o 

^S^705<D«^IC e fcyx^^>^fflh^>vX^700^>IC^ < t N ^I^7 

-h-V-XfcimEEVgst&y. SS5fcl^703f::B^#<*$S£;h,. f§ftit^703# 

20 ^g^-r^o 
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10 KU^>m^<Df££0#£}CP$IJT£^l&£LT. #)P2003-00871 9-^--e*i^L 
fc. H5>vX*701 <DL/W.(L: ^**;HL W: ^**/HB) :5 

(i)^x.«=>*i&o 

Ids= 0 (Vgs-Vth)V2- • • (1 ) 
15 iClfr'b. iE»fflh : 5>vX^7O1(7)t&?0^[cfclt-SKH'>«3SEIdsJiVgs(»fil 
^^^^bl^MLTt^^^« / ^(^^<^#^fc«).^l3fem^-703A<^^Lrt^ 

t^<fc3ic^m^^*<^^o^<Dfc^(ziiigiijfflh^>^x^7oi<D^-h-v-x 

F B 1lClgCt^fc#»m^702(D^*$^#<^Z<t^.X^^V^fflh7>vX^ 
20 700(&^m^£ig<*q]*3i&^fc£„ 
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15 >vX^a>¥-KlcA*^o 

X^<DV-X-KU-T>f B 1«liVdsl*/jN^<. frlfi«Si£*J^Pffl^>^X^(7>>f— h-V 

20 mwottom) 

tz*>). ^v^<fmb-^>i>**<D*7Mfa$:&<mttVLti:<xi>. mytm^izzn 



5 

mmoffimttisiw 
15 msit.*mw(D±mm<D-M : $:7f;i-mv&&o 

01 01*. ^HBjOKf^^-rS^CO-^J^^ET-fc^o 
20 01 31*. *^§Bja>±®0O)-0IJ^^-r0t:fe^o 

01 51*. ^^§Bfl<D-nm^^^-r0-efc-5o 



6 

mi 7i*. ^mm<D±mm<D-m^fr:-tmx'h^>o 
mi si±. *mw(ommM3k<D— mzmrrnvfoZo 
mi 91*. *mw<Dmmm&<D-mzfjiTmv&% 0 
S2oi* . *mw<D±mmo-m&7jk?mv&z> 0 

m22it.T<7^y^^j<77,m(Dm^tmm(Dmmiyj^7r:-tmx'^ 0 
(mm<Dmmi) 

n%tm%Mw-r&mWim >^ 1 02. %%m=i- 1 04^o«^o>^$&^j^-r 
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5 *fc. HEl!lfflh7>vX'$ri02<7)L^W t fcyft<. W^ftJftPfflH^Vv^l O30)L£ 
Wtf^ll* An. -t*lJ:yjE<T*»J:l*o cfcyM*L<li. ig«lfflh^>vX^1 02(DW(C*f 
t-£Ltf> it #5 fel_t lZ-?& t&l^ „ . mWl m h^>i?X* 1 02<D^^;US^L1 . 
^**;U«*W1 . ««l|ftJfflH7>vX*1 03(D^-V*^5£l_2. ?**;U4B$W 
2£-r<5><!:. L1/W1 :L2/W2 = X:1(D<t#.Xli5l^±6000J^T<tt"&a>*<M£ 
10 LtNo^lJirL-CI*. LI /W1=500/im/3 rru L2/W2 = 3 */ m/1 00// m£lN 

^Klfflh^>vX^1 02fCliX>y\>xy>hMh^>vX^^ffll>Tt J:tNL. 

X-f-/^>^fflh^>^X^1 Ol I* N Sh^VvX^fflLNT^tNL. Plh7 
15 >^X$£ffllvOk<jaN 0 

X^T>^fflh^>vX^101(D^-H*.^mGj(j=1~y)(cmiS§!$ttTt^o 
X^^>yfflh7>vX^101(7)V-X<hKU^>[i.-^A<li^Si(i=1-x)|^ s 
t5-^A<«3S£*J^Jfflh^>vX^103<D^— hlC^^HTlN-5olgillfflh^>^X 
* 1 020)?— hl*m2(D«^^|Wi (i= 1 ~x) Icm^ttTlN^o ^LTi&Sb ffl 

20 02^i;«^$ij^ifflh^>vx^i o3i*. mi<Dnmmv\a=A~x)frz>mi& 

$^m^A^^i6fflh^>vX^102St/ffiMJ^lfflh^>^X^103<Z)K^> 

«ss«i:LT^i3t^i 04^$&^^cfca^. mi cD«3i^vi(i=i ~xk mytm=? 



8 

104<hf£3^£;h,Tl^„ *nM<DtemT*lt. «^$»J^fflh^>^X^1 03<DV— 

■7-1 040>mmnmzmwiZH&o 

fcfcig»JBK^>i;x$102<DV— X£ll10ffi;T£^Vi(i = 1~x)|cmiSiU BSSE 
5 ftjftlffl H5>^X* 1 03<D Klx-O^fg^UtT 1 040>®fltmiIlcfgiSiLT*,<*:l^ 
Sg*ftt^104[*mil<yg1l<t<^^ 

^m^t^o mitm=Fi oioKftnmt. mi a>m«ivi(i=i ~x)<D*-;h,-eh 

X^ < tL.iEl!jfflh^>vX^102(DKU'r><t^^1040^<h^MLfc„^ 
IC|glifflh^>^X^102fcJ:t;«3St*IJ^Ifflh^>vX'$i103^ N Mh^V^ZfT 

20 . iEWiffl h^>t?x^ 1 020> v— xt^ftiftTi 04a>^Mt^m^-r^o - 

mz^ m^izTjkLtzmmcommyj^z^xmm^-^omiiz^-rmmit^om 
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m-^-^ Si(i = 1 ~x) icA^Sftfct: ^^f>^fflh7>v^ 1 01 £ 

^02lt^-^m^<DnmUviU=^-x)^zmm^Hxl^tzib^^z7i■>^mv 

e^^^«feor«3fE$li^fflf^>^X^103^>IC^ii^|*.mi<7>SM 
^Vi(i=1~x)^LTS^*^pfem^104|C^^^ 0 C(D<t^«»J^Pfflh^ 

io >v*$-\o3izmmmT!W}i$LTi^tzisb. &atm=Fi o^z^ti&mssu* . taw 

MJ^T?W)f^r^iElftfflh^>vX^102<t^^^104<Dmi±«^14ICj:oT^ 

s^e^^^jCcfcorm^fijffljfflK^vx^ios^^ic^ii^tt. mtftm 

^1 04^a>m^<D^$&(ifT^*t-r. fi§3fcfSt^1 04l£#gpfeUi:l*o 
^^^o##^^F^(CfctxT«^$IJ^fflh^>^X^103^>|CLfcii^. 

e^m-^a>mf4i*^»^i 05lc«^:or#^#^tLTL^^c^>-e. %%m^ 04^ 

20 X^103^^-^|cL/cli^. fcf^fi-^<D»i4tt^K^^1 05C:<k-z>T&i#£;h,T 
1^<DX. mitm=F-\ 04^(D«SSE(7>^$&lifT^*iri^«i:L^o 



10 

^^)o^m%%mm\zii[f^mmomm^.%%mm<D^-^-\z.^xmdi 
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mrummtizftmzti&o m^m<oMtftmmit. THftttaiEiiiB&fcy o&wt, 
$*|jE-r*iii»T?fey . Htta>*ttjE?&i§]8&^*9fEtt(M* ^Mftsrr^-c^ 

10 «3t«H»=»a*tt*TH|#tt*tjE|51Kfcy©fi63tefiBI4. £&I=*E:?p^5> 



12 

BrFffHitllDIi* DPS (Display Period Separated)!*!!)^ SES (Simultaneous Erasing 
Scan)iEW)£|Z#3I£;h,& 0 DPS mW>l*. V-7Z?ls—J±tf**l?*l. T*-**^^ 
^(Addressing Period)£#£3fc&P B I KLighting Period)<Z>20<7)gfl# J:y«fift$4l-6o 
DPS iM&ICOl^TI*. "M. Mizukami et al., 6-Bit Digital VGA OLED, SID '00 Digest, 

10 p. 9i2"izfB»t£*vri^„ ses mm*. m&m^isisxz&mi^^t-Q. ^f—^m 

£60 SES mWUZ-D^Xlt. "K. Inukai et al., 4.0-in. TFT-OLED Displays and a 
Novel Digital Driving Method, SID '00 Digest, p. 924"lCe2tE^*VTL^'5o 

ses mwnt^iz^m^mmt^mKmmtiz^mtsH^omm^tmwutmtft 
15 m^-^n^xmm^-^^xm. m%m^-o>^mtiz^-r. -mm%ttf 

^m^mmomtftrnmit. ^izTrn^JE^^xo^ot. t^<D^ot\z^ 

mtfr&o Tr^tt^iEliljJ&fcy (DmtttmWlt . SI£^|ig#^WO03/027997{C 
UMZftXl^fSyb&WCDmmiCCTl )<D*>0)t. *$gl2002-056555-5§-^$g 

20 izs&m^xi^m^imm<omm (ccsp) o^<d ttf&z. Tr^i±*$iEiH]s&£:La> 

<D&<DtlZ'frm£ft&o mWiTr □^^^ugi-oi^-cii. $#^2002-0250 
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15 t*^m^-A<^«l±(CV)CD=t,<Z>(cfi. ^IpfeS^lcHlAQ^H^WS^-^cD^O 

<D*,0> (CCCC) t#&&o 
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^SIlfflf7>^X^202St;®5g*J^Ifflh^>vX^203(±|^i:#14^W-r-i>p* 
&tz. iEKjfflh^>vX^202C0L^W t fcyfi<. mSSt*Jmifflh^>v?X^203(0L^ 
10 -£tz. ^SgWfflh^>vX'$^202^3(i□:>/\>X^>hMh : 5>^xX^^ffl^^T ; fe,<^:^^L. 

X^^>^fflh7>^X^201<D^— hl*.mifl>«^Gaj(j=1~y)|cm^^ 

= 1 ~x)|Z x *3-^^»»JffiIfflK^>vX^203C0>r-Klcm^tvrU^o £fc 
;^5fefflh^>i?X^206(^y— hi*. m2<7)«^Gej(j = 1 ~y)I^Sii^rfcy. 

^X^203(D^— hlCt$^^T^^o!^iftfflh7>vX^202<Dy-hl*m2(Z>« 
^>vX^2O2R^S^*J^Pfflh^>i>X^2O3<DKU-r>«0S < tLr^l^m : f2O4 



15 

*mm<»w>mT*te. m$iumm^>is*5203<t>v— xAn&i<D*2Rtivi(i-=i 

l^pfe^204(*Mt^<»:(DP B 1lCi§It^ttfcm^^M«h^t)^o 020><J:? 

ftwmtte%omifcm*204<Di$ftmmt.ni(DMM^ 

10 \zit. ^^m^204icjn/^-rrx^[Ri<7)«»^i&$*t'i>cfc^ic. mia^isct^ 

^s*T205A<*-r^2o<z>m^i*. <D**ttvia= 1 ~x)u:&«s 

El2-CI*iEij)fflh^>^X^202fcJ:lXSM®fflh^>^X^203$ P MH5>S? 
15 X*£U IEi!ifflh ; 7>i;x^202<7>KU'r>«i:^^m : f : 204<Dim<!:^^Lyto i£ 
lC|gi|)fflh7>vX^202fc«i:lXa«J^fflh^>vX^203^ N m^>^^ff 

zttzits mmm^>v*$202(Dv-xtmftm¥204<Dmimt&£mtz>o - 

m2iz7jk-rmm\t. ^nmtt&mz&ftmm^-znftmm. m&mmtizft 
20 ifxmmr^t^x^^ 0 m^^mmt¥-^ummmiz^if^4v^<fm 

H5>vX*201 . IEiftffih^>vX^202Si;«3SE*J^Jfflh : 5>vX^203<7)ib# 



16 

i>^203^ycom^<omfiF^7F-r 0 *fcgi2i cod. ^i#^p B iicfct^««j 

5 021 (A) ~®21 (D)T*ltWjft£KfrV%<?Z>tc6bl~. X4vT>? 

^rm^^mmiz^xm^(o^mGayvi=^-y)*mvi^^t.m^(D^ 

2^Gaj(j = 1 ~y)(Z>f— h*<»jS$*tTt^X-r^^>^fflh^>^X^20(I j5^> 
10 |C&£ 0 fit, fi-S§-gH Si(i=1 ~x)lcAA**lt=e j r^-«^. X-Y^^fflH? 

>^^2o^^it^Lxm^Mmmh^>i>^203<D¥^Hzxt^^^ot^.mm 

m vX$202l*>f — h *>*m 1 <D«»Vi (i = 1 ~x) (cm^^T ^ 

t*^«-^IC^oT»3S^J®fflh^>vX^203*^>IC^Ji^(i. S21 (A)|C 
15 ^-TcfcaJc. Ml (OtliVi(i= 1 -x)^Lr«^A^3tm ; ? : 204lC«^H'So 

20 021 (B)|Z^-rJ:3l3 x eTr^#lcJ:orm/«J^PfflK^>i>X^2033!)< 

ytyizu^m-^it. m%mi-204r^(»n7fo<D&i&\zftUfr>K-?. n%mi-204r[z. 



17 

m-B. e7*m^<Dnm*^m.m=f-205iz&'oTmftztiTi^(Dx\ 021 (oiz 

mi-205iz^xun^ttxi^(oxum^m^zo4.^(om^(Dm^tn^t>^ 
m^mmxit.mzt (D)ic^-r^aic % ^2<D^a^G©j(j=i-y)^w^r 

X^206^LT««J^fflh7>vX^203(7>^r-NC-^^.t>Hi>o <fcoT. 

tmmiz^xmwTZo 

m3\zft&®m<Djnyvmt'**)is(Dmv&m$7ik-to 

20 S3IC^t"cta^. T^^Vh';-i7XMa^^®IinSP|5Ji^3004&l/:/^;b3 
010£Wr£o ^^IiiaS3004l*A/D^^SP3001 % mflSSP 3 OO 2 & j£ 
$&3003£*f fSo A/D^J&gP3001 liT^-P^«^T*A*^ttfcffife^-^«# 
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*»££j*u ii#^igani!^3oo6 v j£&&mm\s\&3oo7^ m^m^o-i i , 

£fc, /^U3010l*«*£3008±IC, FPC&JMJ3005. Pl$fl®&tfEZW:£tl. 

10 *fc. ^afem^soi i £*rr &o rt$Pia]gSfim^-itiEi«ii5i^3oo6. j^s&Mf&ibii] 
K3oo7sutiiim$p3oo9^-r^ 0 g|3[z{*#j<tLrHJite^Si iciama)®^ 
S'fflLTi>*#, B(Flfiiii^SP3009ic^^Bj(7>||^®(c^iftct^-r^^(7)liim 

**5**f^fii®m$U3009A<@BS^. tommizlt. -B^^l!)Inlj^3006S. 
15 Xf7£&mm®l®&3007rf&W£tlT^&o ^§^^^301 1 RXt. mt&mitm* 
a)3!l^(p]m^li®0gP3OO9±^*®|Cf^J^e$^^rt^^o 
<fc L Ji£LC Bl4l::<I-9iMtt 0 1^3006(7>^P^g|^-ro 

«^^IESIllHlj^3006l±D-37U^3f^P^4001^|![KffllNT«:>^hU^ 
X$4002. ir— ^^IhJSS4003. 7*)/?(sl%4004« U^;i/V^4005Xl//^ 
20 ?;r4006H£W-r&o 

— h/ ^UX (S -SP) % tlttm^ (DATA) ~BLlS>=5v=f-t *;UX (LatchPulse) 
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(i^-$7^|E]S&4003^A:*l£*U ^<7>$-<5><?T% tf-r^fi-^flaya^ 

OSICfc^-CU^Uv^H^tu /^74006[ZfclNT§ff££*Wc&. (i-^l^si 
Sn^-^|cai*^-5o -tOBL 7Eg:&mW}®&3007\z£.^xm$i£*htz?T<DW 

^mMm\zxw^tzT^^^Y' i )o^mm^m.\t^^^3o^otMm^zo 

04W&3L£tlXl^tf. Z.tlt>$m-g:fa±lZ-#itemLXftmLX*,&^ 0 Stz. 

m^mitmtLx. oLEDZtemLtz^otLtztf. oL-ED^cD^^tm^m 
mLtzmtftmmx^^o &tz. m^i&mW)®&3oo6toizis'<}\,zsz?$4-oo5%.if 

15 /^•7T4006A<ll<T : t<fct^o 

*mmmxi*. m2\z^Ltzmm(D. ^mmo-mmmiz^i^xmrn^^o ms\z 

5001 Itm^n. 50021*^1 (DMMn. 501 1 l*m2<D«;Tl^lCffi £U 5004 
20 f*miO)^«^.5003l*m2<0^fi^|Cffi^t-^o^ll«JT'li, (1^5001 

tmi o«;H^5oo2<i:m2a)«M^5oi 1 ii^i:»«fli-e^L. mi <Dj£2*&5 

004i:||20)^2«|5003(il^IC^mfliT^fiE-r^„*fc5005(iX^^>^fflh 



20 

l*L=200[nm]. W=4[nm]. «^ftJ^JBK7>vX$5008l*L=6[nm]. W=1 

2[nm](Dcfea^-b--rxiz-r-& 0 5oo9(*®^m^icffi^L. m^pfeji-^ig^c^ic 
® ^-Br-r ) <t«&3^m (h^iut) 501 oic^-cs^-r^o 

10 f?ft^«i:^„ 

[HJfe0>j3] 

8001 8002I*m <Dmm&. 801 1 l*!il2(Z>m;l£ifi||z:fg^U 8004 

15 teUKDjtSUL 8003(*m2(D^g^lCffi^f *HJ6^Jl?l*. il#££8001 

tm^<ommmsoo2tmz(ommmo^ 1 i*i^i:««jg-e^^L. miasms 

004<tm2(D^S^8003[*|^i:^«J3ir^fi£-r^o*fc8005liX-r^>yfflh 

7>v^tfey,n (Dj£Siii8004<D-SPrt^£a>>f— h«M<tLr^-r^o £fc 

8006li>g^fflh7>^X^-efey. H2(7)^S^8003(D— SP^fD^— Hm^t 

20 LTtttg-f 8007i*|&i!)fflh7>vx$. 8008ii«»j^fflh^>vx$ictgii§ 

-T3o iEI!lfflH7>vX'$<8007l*. ^<DL/W#«^1Mfl3h^>vX$8008 ( fcy 
*,*£<t»:6<i:5lc. j£ttH#fflj&<y Cteo WS» tffliltf. ^i&fflH^>^x^8007 
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l*L=200[nm], W=4[nm] s a^*tJ^Pfflh^>vX^8008liL=6[nm]. W=1 
2[nm]0«fc5^"b-'<X|C-r^o 8OO9l*lJ0m<llc4e^L. SJ^gftJf -^Pi^lK&fZ 

mm-e?) «ta^finK(n^xuT)8oi oiz*>iNT^3fe-r^o mtc. sot 2itmm 

¥S-eft l J, m20>ffiM^8O1 1<h«^9J^fflh^>^X^8008<l:(DF B lCD^— h$fe 
[H»J4] 

10 119 (A) IC. ffiMffl^>*;x^9021 A<P MT?. ^pfe^9022^bf§-y-t>tl-S^ 
#G§*§9023fc(|lC&(*£ii^(7^ WmomWm&ff;?* S9(A)tl*. ^^^90 
22(Z)^9023<i:!|E»fflh^>vX^9021 A<«mB«J»Cfg^nT*>y . ^9023 
±IC®#jL2£pfcJl9024. m^9025^JlilC«M^4xT^i>„ PHl9025l;fctt*II§t& 

15 Ca, AU CaF. MgAg. AILi*|j&<M*Ll*o ^LTWI^fg^Jf 90241*. m 

mm. mitm. m+m&m. m=f-^xm<omizmmt^ 0 teteztit><Dm%±xm 
i§^9023<!:. m^-mtftm9024t. mm9025trfmtj:^xi^ufttfmftm : F 
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I*. e*fe^a>^EP^-rj;aiC^9023{|iJlciSft^ o 
H!9(B)IC. igi!jfflh^>v?X^9001 A<N fg3fcST9002*v£fg-fe!-£>*L§# 

5 02(Dmm9003<h|gi!)fflh^>^X^900lA<mmWfcm^c^Tfcy.m^9003 

±c:«#*3&3tejB9oo4* mm9oosmmzmm£tiTi^o mm9oo3itj±mm^. 

Ca, AU CaF. MgAg. AILit|#M3:Ll>o j eLTmi^^5feP9004l*. m 

%%m. ivm&m.-fc— )\,%.xmom\zmm-?z> 0 tzteztizom&^xwuf 

«*Itt^. MM9005li^SiS-r^^fl^^al^^fflt^rff^^L. ^J^I^ITO 

(Dte.^b^>v'!7A(C2~20%(D^1bSrD V (ZnO)^;*l^Lfc^BJ^«^ffltN 

15 Pll£9003<fc. *^|£5fcJl9004<i:. Wim9005tt>mti:-oX^&Uftt)mftm=?- 
9002(Cffi^-r-5o ®9(B)IC^LfrMfii0>*§^ fg3fcfSt^9002fr£2§1±£>;h,65fe 

I*. &&&<D&wv7jk^&o\zffim9oo5mizmf& 0 

TikLtctf. mmm^^iy^tm^m^t^mizmAmmm^^^^mm^ 
20 ftru-sif js-efcoTtjcUo 
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"f— £&&#!PB t ]Ts1~Ts4(£. ^(Dfi^CDtb^TsI :Ts2:Ts3:Ts4 = 2 3 :2 2 :2 1 :2 
°=8:4:2:1 < tLTt^o 

mmz-D^Tmw-rz>o&-f.mz&?i-Mm Tbi iz^r. itTSA>6iHicssi(© 

HI Tsl *<»TLfcff J&*&lil::»#&^JWIW Tb2 

10 Cut, mziLfrmm&vib'm.i^— z&ftmn&m-rz-y-y-pis— a^^cczt* 

I* Ts4j&<Rii§«)|Cfca*TI*.T?-^l#^ 

L^^l^<fc5.m^rp12102$iSlt3„5i5fe^PB^ICfca^r^^^(*.5i*^JMlC# 

CCT?l*4t*^h|gp£ilS!T3^lCOlxT^ 
15 ftfC|S^£*t#Uo S£pfctf>JH#[*Ts1 ~Ts4T*fc£i&Sli£:C 

H1 1 0 (B) IC#£jX<5*/ <)l>X&Xfm$:' tJl'T.Om&Tr:-?* MlBm^/ 
20 A^LO-^ffT^cfcl^o ft.miOWlZtt/ijlsXltl^-ftlitT.^V^Vmh^ 
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& h is^jvt l u^;u#J5$E-r£o 

mmmei 

M^M^r-A^fcttmTft^^) . if?****?. =r*>$)\,-h*=7. =T-^*;uM^ 

10 06(A)a^7 r -<X^ , U-ri?fcy. 0{*6OO1 . ^^tb^gP6002. ^^6003^1 

me(B) IM/t-f iUnVlfa.— $X$>V . #&61 01 s X^^X61 02. S^SP61 o 

15 a^SP6l03U:ffllN&z<!:7!><tf££o 

g|6(C) tt>r-A^-efey . *#6201 % 31^506202. ^7|^>6203^£^<fr o 
*^§BJ(7)^^Bf*^^SP6202|CffltN^Zi:A^#^o 

^6(D)l*S§w«l£T-fcy. *#6301 % ^^aj*SP6302. #^A*SP6303. 
^3*^6304. ^f^X-r*^6305 % T>^6306^#fc o *S§Bjr<7>f£ft^»fi 
20 a^$P6304|Cffltx-|,C < h^-e#^o 



mi *§£m<Dn?tmw(D. wm<Dmmmi£\z'D^xmw?z >0 mi 1 

;wooi ttm <Dpp^$6^H7oo2r^+?*trfcy % sn <ommmmm7ooz± 

>vX^7001CDKH'>i:m^fi*Jl^^$*^TL^^iB^7004^^^J?E^r^^'5o 
ig»fflh^>vX^7001 < hiB^70040>P B ^(C«»J^lfflh^>^X^^iS{-tf, 

^-LT*^— ^;i/^7003StXlH^7004^S5«fc-5lC. mi<7>mffl$&mm7oo2 

10 _tl~. «2a>Bffi&ftfig7005 jWJ&^TI^o &*>\ Hi 0)JlFp1$fe^7OO2* 

&m*m^Mitm<tmmm&mmLtzmzni<Dmm®mm7oo2mtzitm2to 
15 mmmmm7oo5tLxmi^x : h&i^o s&i^*Mi<Dmm&mm70023ztzitM2 
o>mmmmm7 005 tLx. mmmmm&m^x*,&i\ 

^m^xi^mm7ooGtmm^xi^ 0 mu7ooe<o-m%%%mi-<r>mm 

tLXmmLXl^o 15^70061*. m2<Dmm&mm7005$miZ®;AjX% 

20 ■i)^7oo3tm^ikmizmfSt^-^o 

&tzn2<Dmm&mm7oo5±izitmmtLxmi^mmmmm7oo8tfMf$.z 
tixi^&o mmmmm7oo8itmou^mLx^). mmomzts^xmmtLxm 
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&&&7 006 tm&m ft M7 009 tmMiorotfmtev&o^tvmytm^io 

1 1 fiWtfL2tlTl*& 0 ffifMgpfclf 70091*. #§3fcjf m&fr£L<l*SipfcJf 

mnmtfmmzfttzMm&mLT^ZoUte. m®mmm7oo8z.xsmm70'\o± 

10 *fc^a^l]ifli7008li. «^H^M7009A<l*ll^tL^fll^, ML*:***^ 
^^^^*-r^fc^lzm^#ffl^Tr^O^LTfc<o .#H*WIC|* % 1 00°C~20 

o°c. o. 5~immm&. M^mm%Tximmmm^nt^o m£l<i*3 x io- 7 t 

orrfcTFtU »imX*foZ>tilZ>l£3 X 1 0- 8 TorrJaT£-r&<&^g*,M£U^o fit, 

ttmmmmm7oo8<Dmam~&iy&tmmt.m&®mm7oo8±iz-&n. 
u^x^tsHxi^m^mftm7oo9\z^ m^wz^x^^tdH^iz^ 

^^u^^tt)m^L^oMwmzit.momz^if^mmmmm<omm^ 

IB^7006i:^1l701 0^m#f§3t^7009|C^J$$tt^^r-fct^r^3 

-K-r^(D^i»cc:<i:j!)<-e^-So *fcSl^^^Jl7oo9a)j^±i^«i$-a-^zi:T?. 51 
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10 IB^7OO6li^0^#«m^fflU^Ci:^-e#^o ITO<D<fe. Mit4>i>0 AIC2-2 
6,hLlTO£fflUTlvi>o IB^7006I*. ^0>SS#¥fi<b£;tvSJ:-5lC. CMP& v 7f€ 

ft&'AtiiOti&CDttm&m^&o #Jx.l£. Ca. AU CaF. MgAg. AILiH#M£Ll^„ 

20 fete. ggjgfcttgh 1 *T»^jfcLfc&. ^t>l^nmiciS^/ e fi% < t3lcm^'l4A<is<. 
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WLtzv?&tm2tm i F(Dmmm<ft±-fz> 0 ^Lx^mmxa. ±/<-moi 2iz 
tan. *mwit±mLtzftMJ5mzmfc2*i?. ^(o^^mi^x^m-t^z. 

10 HfCOlNTJ*, El12|Cfct^T^,f^l:^^#LT^■rog|12|C^L/cIi^0«^El2|C 

^202S^tt^^J^fflh^>vX^203<DKU-<>m^<!:Lr. #1^^2041^^ 

0>«;TS^Vi(i=1~x)(cm^tt. *MJffllfflh^>vX^<DKU-f'>^3fem : ?-2 
15 O4(7>li0m^l^cm^^4^Tl^^^lZfcl,^r. 02f::^-riIif?i,!:mfc:o-Cl^„ 

ctx. mmm^>v*$202o'f—h-v—xmmK.vgstfmfe£*iz>o o^y. m, 

^^204A<^^bL-C4,. fi&fQ^T*i!l#^igi«)fflh7>vX^202(Dy 
— h- V— XFe1«l±Vgsli^l!j-|±-r(c@^^/c**-efc^o cfcoT. ^IlifcGra*. 

20 ^§3te^^204A<^^LTt. ^mmxW}wr^mmmh^>i>^202<D^^ 
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^mmrnvi*. mi2\z7f:Ltzmm<D. ±mm<D-nmm\z'Di^xmw?&otztz 
L*mMMx*\z. m^ziz^Ltzmmiz^x. mtftm^oA-commmmtm^i 

5101 itm^n. 5io2iimi (omrnm. 5111 izmznmmmznmi^ 51 04 
tm o>«m^5i 02tm2(Da^5i 1 1 (ii^c^mm-e^^L. mi opsins 
7>v^t'fey, mi 0^2^51 o^-su^tDy-hm^Lr^-r^o £fr 

51 06fi>N5fefflh^>vX^-C:fey . m2(D^S^51 030-W^Of-^nmt 
LT*l^«o5107l*iE»fflh^>vX^.5108liaMJffl)fflh7>^X^(Cffi^ 

-r So *fc5 1 1 2\tmmm*iz& =*§ u 5 1 1 3(*#^«:mr^^ti^}gtn:ic4e ^ 

-r^>om»jfflh^>vX^5107li. ^<&L/W#«^fr|^fflh^>vX$5108«fcy 

t>*»<tt«*3lz* Si4ji#i&#y<teoTi^„ flj*.^ iEi&fflh^>^x$5i 07 

liL=200[nm]. W=4[nm], «3£$l]^fl3h^>vX£51 08(*L=6[nm] v W=1 
2[nm]<D < fca^^X|Z^ 0 5109l*®m«^l^ffi^L.lj^»®5109 < i:.mi^ 

^mLfcm^(3<fcyigififfl^>i;x^5i 07<7)Ku-r><7>«i47&<m^ic^^bu m 
mm^>i>^5^07tmm^H^(D^mc^ti}<v^^ o ^tz.ELtmm^H^ 
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( 

mmz-Di\x it. m 1 4 ca> ic^t*, i^i:^-§-^#Lr^-r 0 fcffLEi 1 4 (a) xit. 

^^(c.m2^DS;m^wj(j=1~x)^WLrt^^„ J eLrl|2<D«;^§^wj(j=1~ 

x)^.fi^si(i=i~x)sixmi(D«M^vi(i=i-x) < h^^LTfcy > mem 

15 &I=B14(B)JC 131 4(A) IC^L/c®^lcfct^r.!IElbfflK^>vX'$r202<D>r 
J6LfcHi*210|::fclvC* ^fe(R)ffl<DH2(Z>«;TOWrj*<. ffglbfflh7>v;**20 

2<d¥— HzmwtZftxi^o&tz.m&izttfcLtzwmz'i nzasivc. m&(G)m 
20 (Dm2(ommu\N S it)\ m.mmY-^>v*$202<D?— Hzmmztix^z* mtz. w 
&izttmLtzwm2i2iz&i\x.m&(B)m<DB2<DnM&wbitf.mmm\* = 7ts 

i>X$202<D?—Hzmffi£JI%X^Z>o 
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[H«S«11] 

mi 4(a) % eii 4(b) i^Ltzmmiztsi^x. fttftm+trnwimh 
5 mi5(A)ic % si 4(a) (ommiz&fc&mnzwmoffim&TF-totiiiom 14(A) 

ICfcU^TKtC^Lfr^-^i^^lCOt^r^±.ll15(A)^Cfcl^r4,l^ll:^^#Lr 

„ ei 15 (a) lis 14 (a) tm^j % matm i f i 204.<Dmmnmtmm}mh^v* 

*I=B1 5 (B) IC. H1 1 5 (A) [Z^LfcSlfltlCfcHT. igttfflh^vX* 202(7)>f 

io -HcEpjjn£;h,6mi±£. ^fe. i^fe. Wfe^MScTtic^it^z^-e. *«7-f K/.^ 

>XHIi5-r^^^^fflLfc^^C0. ®3^<7)^m^^^- 0 gl15(B)Tfli, #fe|C*J 
JELfdSf^lOlCfc^-C, ^fe(R)JB<Dm2<7)«3MWrj^ KMfflh^>i?X$20- 
20)>f— HC&iSi^tLTl^o »feK:*f (51^=11*21 1 1cfclNT. $ife(G)JB 
<Dm20)a^^Wgi^> i^iSfflh^>vX^202<7)y-hlCf^$*l.ri^o # 
15 fe|CjtfJ^Lfclim212lCfctNr. Wfe(B)ffl(DH2(D»3i^WbjA^ig!llfflh^> 

gtt209^ISlt^zi:^.^l^^204(Diiim«^i:Lrffll^#sm^^ML 

^#mm^/^-->^LTiiim*«i^j*-r^Bti^fct^. 

JfclC E11 5(A) iZirLfclB*©* ±ffiH©-£ite0yi=Olvctftiyj"r5 o EI1 6|C 
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5201J4fi#HU 5202ttHia)mM. 521 1 ii^CDB/TMMBMlU 5204 
0>j£2§§L 5203lim2(D^S^[Zti^-r^o *H^J-eii. fi#|*5201 
0>«^5202li|5|i:#mM-l:^^L. Hi 0>5tg*|52O4<hm2<Z>jtS|&5 

5 203tf2roiM52i 1 itmcmmmxmm?z> 0 ^tzszosit^^x/m^ 
7>vx^tfey, mi (D^s^5204a>-gpA^(Dy— ^mmtLxmm^-^o -£tz 

5206li>i*fflh7>i?X^Trfcy.m2(T>^g^5203(7)-SPA^(7>>r— KW^i: 
LT^f So 5207li!^lbfflh^>vX^. 5208\tn%tMWm^si>*$lzmm 

TZo -£tz. 521 2l*^a*^JCffi^L. 521 3i*¥mi*mx*temztitz&mzft 

10 ^-T-So !|gi!jfflK7>vX^5207(i. ^(DL/W#S,^|Hj^fflh^>vX$5208<i: 

7(iL=200[nm]. W = 4[nm]. ffi»J^lfflh^>i>X^5208(*L=6[nm]. W= 
1 2[nm]Ocfc^^-b-^XlZ-r^o 52O9l*®0«MlCffi^L. Siftitt*®5209£. « 

15 3t^-^ 0 

5301 li«-f§-*|L 53021*^1 0>tt«jL 531 1 rli^fe(DiSSlZ^fS-r-§>||2a> 

ttasa. 531 1 gitm&<Dwmizi$fc?z>m2<DmMm. 531 ibi^wfecDM^ic 

20 *N£-r3H2<D«;HI£lc*B^U 5304tet£l 0>j£fi||. 53031*^20^2^13 

*gM§-r&„ ^uss^j-^ii. m ^1^5301 tmi (omMn5302itmcmmmxmm 

U mi CDj£2||5304<tm2<Z>^2|&5303£m2<Dm/;iia531 1 r . 531 1g. 53 
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(D^m53o^<D-u^<r(D¥-^mmtLxmmt-^o^tz5306itm^mh^ 
^^x^).m2(o^m^303(D-uti^(D'f-hmmtLxmm^^o 5307 
izmmm^s*'**. 5308itm^.umm^>i>^izn^-r^o &tz. 531 21* 
5 mmm^\zm%^s3A3\z^mwmx^m^tzm.mzn^^ 0 mwimh^ 

i>^5307lt.^(DLyWi3m^Umm^>V^5308^)t^<tj:^^lZ^ 
S&14P*<ft^y<teoTt>^o mHlt. ^Mfflf7>vX$5307(il_=200|;nm;L W 
= 4[nm], «3StftJ^JBh7>i?X$5308liL=6[nm;L W= 1 Zlnrr^CO^tHV-^X 

ic-T^o 5309li®^S<llzffi^L. iiimm^5309<»:. *^#^M(®^-y-T)<t. 

4-4. 3^>f, mm-tzftytm+zftftk-tztzihcD. mmtLxm^zmmmo) 

15 iH£20 // m£L. VGA(640 x480)200dpiT\ ®^<D+J--<X£45 x 1 35// mt 
[HWJ12] 

018(A) !Eibfflh^>vX^901 1 #NSJ-e, ^3fe^T9012^t>^|-e-t>4x^ 
3t^^9013fiiJfCtfelf^ii^(Z>.®^(7>»r®gI^^-ro^18(A)r'[i.igiilfflh 
20 ^>vX*901 1 (DKU-0<t«m6<Jlzm^+tfc^Bj^aM90l 7_hlC. 

9012(D^M9013^^fli$ttT*jy. 1^11901 3_tlC«^^3feg901 4. ^90 

i smmizmmzftxi^o *-ltphs9oi e^mo^iz^ ft&fcmmtz\tm&-r% 
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l£2Onm0>l!lJ?£*fr<5Al£ s M90.1 3tLTm^Z>ZLttfV$Z> 0 *LXm&& 
TUT&<b**><=>-et&l^o R§*I901 5l*3fc£jg^£i&^li£:l^ #Jx.l£lTCMTS 

Pi*I901 3,5:. «^^§3feP901 4<b, IHS901 5ttfMti:iXl^$ifttfm9tm=F 
901 2fCffl^-T^o El 8(A)(C^L^li0(Dii^, #§3fcfit^901 2^Mi±h,M 

mt. etfe#a)^eiT^-r<fc3icpt^9oi 3{iijizt&it>5> 0 

®18(B)|C.igibfflh^>vX^903l7&<P^r% mytm=?-9032 h>§£-& h>*L& 
15 5fc#|g^9035fidlZ&lt31I^(D. HfftOHJi ® mZ7jk-?o 018(B) "CI*. IBi&fl! h 
7>i>X$9031 <DKU-f>i:mmMlC}t^^fciH^9036±lC. 5§ftf?t^9032 
<0P1^9O33*<^cM^Tfcy. Pl1l9033±|Cttl?Lf§#Ji9034. |^119035A< 
JlSIC»Jt£;h,-Cl,^o ±SE«ll*l::«fco"T\ mJS9033ICfc^Tft;!)<iti®LT=t. ^ft 
l*iB^9036(CfcLv-CJg^^ o ^9035{*. 01 8(A)0>Ji^<h|^^|Z % ft* 

pfe^^ig-r^Jtir-T^o #J*l£20nm<DjgJ?£W-r&Al£. Pt*S9035<!:L-a!lU 
^Ct*<^^ 0 ^-LT «l^5fclf 9034I*. 01 8(A) t^ffMc. 
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mm9033t. n&f£i!im9034t. mm9035t^m^'oxi^^^mtftm : f- 
5 9032lz^mt^om^8(B)^z7ikLtzmm(Dm^.m%m : f-903z^mi±^^ 
nut. &&$(D&wT*tt£?[zmm903smizmi-z> o 

10 [HMJ13] 

@19(A)lc y *HJg^JO®^<DBrllaEI^^-ro 6501 ISlEMfflH^vX*. 650 
20 2l*««J^Jfflh7>i?X^(Cffl^-r^o iE«lfflh^>^X^6501 li. $feifiM£*r 
■T-i>^tR6500±fC^J?E^4xfcy— h«@6503«t N <r— hS^6503^S5<fcarc 
S^6500±ICjf$J$$tifcy— K^J^6504t.>tf— h$fe^6504^F B 1lC^T^ 
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IEife!l6508<>:*£^£;h/Cl^o 

$Hfc20<D^$$!fei^Jg6512a. 651 2b£ *rLT(^<5„ eLT^FM#lM^651 2a 
$6501 &tf««]|»fflh^>vX$6502<>:. ^M6507liMP B ^$fe^|g6520T? 

s^ttrt^o ®r B iffe^m652oii^pgp$^LTfcy, mmomz^xmm65 
09t)mihLxi^ o mme509±izi* i m&mi/bm652i mn6522*<j^^tt 
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[HJ60IJ14] 

5401 (*fl^-f£. 5402(*H1 541 l a. 541 1 b(*m20)«3S^fCffi^ 

5 U 54041*^1 (DjiggL 5403l*m2(D^^JCffi^-r-g, o ^HMJTM*. 

^5401 <tmi(D«^^5402i:m2a)*;Tl^541 1 af*mi:2§»IllT-fl2j&U f£ 1 
<D^Si^5404 < !:m2(D^2^5403 < »:m2(D«3S^541 1 bli^C^M"^/* 
■r€>o *fc5405liX>T^>^fflh^>^^-efey. tfn<Z>j£S!!|54O40>— 

^a>¥— h*^«tLr^^-r-5o *fc5406i*>^*fflh-^>i;x^-efcy. m2o^s 

10 ^54O30)-gP3b^CD^r— h*a«bLT^-T^o 5407l*^»fflK^>vX^, 54 
08l**^*J^Jffl h^>^X$lC*B ^rT^o £fc54 1 2ttS«^^|Cffl Mi U 541 3 

*<«MJ^fflh^>vx^5408<feyt^^<^<fc5iCw^tt®^ftA<y<teori^o 

0J*.(£. ^Klfflh^>i>X'§i5407liL=200[nm]. W=4[nmL ««IJ®JfflH7> 
15 vX^5408l±L=6[nm]. W= 1 2[nm](D J^Sr-tf-'f XC:^-£ 0 5409l*ffl^m@ 

i^ffl^L. iiifts*s5409£ > n&fsftm m7Kif?)t. ps^(®^t»--f 

^m(^3feXUT)5410|C*5LXT. #§#-f5„ 
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m <Dnmtm3<Dmmi£<Dmiz. mu%%m=f-. Miami 0h7>vx^ai; 

3. fEpfc^-T"^ 
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7. I»;fcJl6lCfcl/*T. 

8. mmmmt. 
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5 t^t^iio 

9. IS3fc^8|Cfc^T. 

3»rEsmi<ah^>vx*;&tfii^ 
Miami <Dh^>i;x*<Dgatt#BiriE^ 

10 10. ti3jcJS8|ZfcUT. 

Mlsmi<Dh^>vX^l/MIBm2^h^>vX^OM14^*fcNM-efcy. 

11. m*^87!iSm^^10<Z>t^H^1«IZ*5^r. 

12. IS^SftSti^JllOm^HrfMJSICfcl^T. 

20 13. ff^^12|-fcL>T. 

S&fBmi<Dh7>^x$i*^<D^**;u^^ 
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